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An introductory Eli ay to the dodrine of Sounds, 
containing fome propofals for the improvement of 
Acoufticks ; As it was prefented to the Dublin 
Society Nov. 12. 1683. by the Right Reverend 
Father in God NarciiTus fjordBifiop of Ferns and 
Leighlin. 

B Eingto treat of the Doctrine of Sounds, I hold it 
convenient to p<*emife foraethuig in the general 
concerning this Theory ; which may ierve at once to in¬ 
gage your attention, and excufe my pains, when I ihall 
have recommended them, as bellow'd on a lubjedl not 
altogether ulelefs and unfruitful. 

And for this purpofe I Ihall omit to fpeak any thing of 
the Excellency of the matter in hand,• though it might be 
celebrated by Arguments drawn from ieveral Topicks, 
and particularly from this, that new difeoveries and im¬ 
provements may be made, both as to the Generation, Pro¬ 
pagation and Inception of Sounds into the Senfe,- which 
in a peculiar manner agrees to this, above the object of a- 
ny other Senfe whatfoever. I Ihall, 1 fay , omit thele 
things, and apply my ielt wholy to the vjefulnejs of the 
Theory, that we are now falling upon; which I think 
cannot better be difeovered, than by making a compa¬ 
nion ’twixt the Senfesof Seeing and Hearing as to their 
improvements. 1 mean,by lhewing,that this later of Hear¬ 
ing, is capableofall thofe improvements which the Senfe 
of Seeing has received from Art } befides many more ad¬ 
vantages, that the Ear may enjoy, by the help of our Do- 
<5frine, above the Eye, all which moreover will be of as 
great benefit to mankind, as any thing that Opticas have 
yet difeovered, if not of greater; which, with fome o- 
ther preemineucies that it has upon another Score, will 
happily render Acoujlicky the nobler Science ot the two. 

In order to the making good what I but now promiled 
of the Companion of thele two Faculties of Seeing and 

Hear- 


The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 

Philosophical Transactions (1683-1775). 

www.jstor.org 








L 4-7-5 j 

Hearing as to rheir improvements, lobfet'te, 

That Vtflen is three told. Dir eft, Refracted, and fleflex'd, 
anfwerable whereunto we have Optict ^ , Diop-tricks, and 
Catoptricks. 

In like manner Hearing may be devided Into Direft , 
flefrafted, and fleflex ds whereto anfwer three p&rtsof our 
Dodtrine ot Acouflicks j which are yet namelels, unlefs we 
call them Acouflicks , Diacoujtick*, and Catacouflicks , or 
(in another fence, but to as good purpofe) Phonicks, Dta* 
phonicks, and Cataphonicks. 

i. Diredt Vifion has been improv'd two ways; ex par¬ 
te Objedti, and ex parte Organi vel Medij. 

i. Ex parte Objefti Diredt Vi (ion has receiv'd advan¬ 
tages by the Arts of Producing , Conferving and Imitating 
Light and Colours, which are the Objedts of Vifion 

1. For the Art of Producing Light, we have the. Fricati- 
oti of all hard Bodies, that beget Fire; elpecially of the 
Flint and Steelj and infteaa of the Flint, molt hard 
Stones ( as well as the Cane^ may be us’d to the fame ef- 
fedt,as upon trial I have found. Add hereto the lately 
inveiited Pbofpborus, which is a new and admirable way 
of producing a Lucid fubflance by Art, out of a body in 
it fell not Lucid, -, and therefore may not unfitly be term'd 
an Artificial production of Light,. 

And then of the Art of Conferring Light, the Lapis Bo- 
nometifis is a notable mftance; and fo happily were the 
Sepulchral Lamps of the Ancients. 

2 . As to Colours ’tis the greateit part of the Art of Ly¬ 
ing to be able to make and fix (that is preferve ) them; 
and the Painters. and Limners will own it to be no fmall 
part of their Skill to be able well to Mix (that is in effedt, 
to Generate ) Colours. 

?• For Imitation of Light and Colours tis well known 
how far Perfpeftiv ?■ with the Art of Limning and Sha¬ 
dowing, have gone therein*which all tend lomeway to the 
Advance or Improvement of Direft Vifon. 
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Add to all thefe,T'hat? du-> Application of Light to the 
OhjeSi renders it Vifible, if it were not fo before ; as ap¬ 
pears from a dark room illuminated: or elfe makes it bet¬ 
ter and more truly difcernable by the Senfe ofS. tings if be¬ 
fore it might have been difceni'd. 

Hence the lame Colour in a divers Light will appear dif¬ 
ferent, and no PiiHur can well be diiceru’d or judg’d of, 
but by it's true Light. Befides, the Limn r will allure you, 
that he can hardly make true work or hit the Air of a face 
exadlly, uolefs he draw by a North-Light, by reafou of 
th. Steddirels of that, and the uncertainty of all other 
Lights whadoever. Which things lhew, that the Art of 
duly applying Light to th; ObjM does very much help and 
improve Vifion. So alfo does the due placing of the Ob- 
as to Height and DiJhnc^.Jdwt to enumerate all things, 
that help Ck>\ Cl Vifion, would be infinite. 

i.Ex parte Qrgani v. l A/, dij' Diredt V ilion has been im¬ 
proved by making ufe,of nTube, without Glades,or a mans 
clos'd hand, to look throw; which admitting into the 
Ayr only the principal raies, that come diredtly from the 
Objeff, do very much ftrengtheii and clear the Sight, by 
excluding all the Collateral raies, that crouding into the 
Eye, together with the diredt ones, would confound and 
diffurbit, partly by mixing and interfering with the Di¬ 
redt raies, and partly ( or rather chiefly ) by too much 
enlig-htening the fund of the Eye, whefein Vifion is truly 
( though then imperfedtly ) made. 

On this is founded the Art of making Spedacles without 
Glafter; ( as well as 'Tubes) which is done by putting into 
the Glafs-holes ( indeed of GlaflesJ two fliort ‘lubes of be¬ 
tween ? and 4 inches long dor their length is to be vary d 
according to the age or eye of the beholder, and lb alfo is 
the Diameter of the extfeam ends) which Tubes being 
made of Spani/h Loath, r ( or pall-board, orfome fuch like 
matter ) and black'd on the in.fide, are fo to be plac’d, as 
chat the vifual raies, receiv’d throw them may meet in 
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one point (or rather iffue out from one point; of the Ob- 
jed ftanding at fuch a due diftance, as the perfon may 
clearly and diftindly fee it, or according to his length of 
Sight (as ABC,in the firit Fig.) 

And th zfeSpeclacles may be fuppofed better for preferr¬ 
ing the Sight, then the ordinary ones with Glaffes becaufe 
they reprefent theObjed more naturally,and withal more 
clearly and diitindly to the Eye,then the other, whole re- 
fraded raies being colleded together with the right ones 
in the Glaffes, do fomewhat confound good Vifion; as be¬ 
fore. Efpecially if the vifive power be ltrong enough to 
be fufficiently determin’d by the right raies alone. 

For I fpeak now of preierving a good Eye by thefe 
Spedacles; which holds in proportion true alfo of a bad 
one. Becanfe thole Raies ( both right and refraded) be¬ 
ing colleded and brought fo near the Eye ( whether good 
or bad ) as the Spedacles are uffaally plac'd, do too much 
affed it, bothby their own brightnefs, and alfo by the 
brightnefs of the colours of the Gbjed ( when they are 
bright) which is brought very near alfo; whereby the 
Eye is dazl’d and confounded ,• unlefs there be a ftrong at¬ 
tention and conatus of the Spirits, whereto the bright 
Raies do certainly engage them ; which of neceflity wea¬ 
kens Vifion; efpecially if thele Glafs-fpedacles be much 
us'd. 

Wherefore the now defcrib’d new Tube-fpedacles, con¬ 
tributing fo much to the help and prefervation of Siglr, 
may well be counted an improvement of Direct Vifion ; 
becaufe they convey the raies to the Eye without any 
kind of refradion whatfoever. Seeing the fame Objed al¬ 
fo through various holes, plac'd at certain diftances, 
does fpmewhat alter Vifion; but of this perhaps more 
hereafter. 

Now as Direct: Vifion has thus been improv’d ; fo like- 
wife Direct Hearing partly has already receiv'd, and part¬ 
ly may ( by the Doctrine whereof we are treating, if well 
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cultivated) farther receive as great and notable Improve¬ 
ments, both ex parte Objedti, and ex parte Organi vel Me- 
dij. 

i. As to the ObjeZlo f hearing, which is Sound, improve¬ 
ment has been and may be made, both as to the Begetting, 
and as to the Conveying or Propagating (which is a kind of 
Conferving ) of Sounds. 

i. As to the Begetting of Sounds. The Art of Imita¬ 
ting any Sound, whether by Speaking ( that is pronoun¬ 
cing ) any kind of Language, (which really is an Art; 
and the Art of /'peaking perhaps one of the greateft ) or by 
robijilmg or by Singing ( which are allow'd Arts ) or by 
Holloxving or Luring, {'which theHuntfman and Faulkner 
would have to be an Art alfo ) or by Imitating with the 
Mouth ( orotherwife) the voice of any Animal; as of 
Quails, Cats and the like, or by Tfeprefenting any Sound 
begotten by the Collifion of Solid Bodies or after any o- 
ther manner » thefe are all Improvements of Direcl Hear¬ 
ing, and may be improv'd. 

Moreover the skill to make all forts of Mufical Inflru- 
ments, both Ancient and Modern, whether W ind Inftru- 
ments or String d, or of any other fort, whereof there 
are very many ( as Drums, Bells, the Syflrum of the Egyp¬ 
tians, and the like ) that beget ( and not only propagate) 
Sounds; the skill of making thefe, 1 fay, is an Art, 
that has as much improved Direcl H aring, as an Harmo¬ 
nious Sound exceeds a fugle and rude one, that is, an im- 
muficalTo/z/?* which Artis yet capable of farther Improve¬ 
ment. And I do hope, that by the rules, which may 
happily be laid down, concerning the Nature, Propa¬ 
gation and Proportion or Adapting of Sounds, away may 
be found out, both to improve Mufical Inflrum nts al¬ 
ready in ufe, and toinvent new ones, that ftiall be more 
fweet and lufhious, then any yet known. Befides that 
by the fame means Injiruments may be made, that fhall 
imitate any found in Nature, that is not Articulate; be 
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it of Bird, Beaft, or what thing elfe foever. 

2 . The Conveying and Propagating (which is a kind of 
Conserving Jot Sounds, is much help’d by duly placing the 
Sonorous Body, and alfo by the Medium. 

For if the Medium be ‘Thin and Quiefcent, and the 
Sounding body plac'd conveniently, the Ground will be eali- 
ly and regularly propagated,and mightily conferv'd.Ifay, 

i. If the Medium be 'Thin andQuiefcent, becaefe it other- 
wife cauleth a fefrafled Sound-, of which afterwards. 
Hence in a Still Evening or the dead of the night (w hen the 
wind ceafes ) a Sound is better fent out and to a greater 
dittance, then otherwife; though much of this may be 
afcrib’d to it's PefraRion a llb. 

2 .1 fay, that the Sonorous Body mujt be plac'd convenient - 
ly, near a Smoth wall, near Water, or a Plain, whofe fur- 
face is even. 

r. Near a Smooth wall, either rlane or Arch’d fCyclo- 
idically or Elliptically, rather then otherwife; though a 
Circular or any Arch will do ; but not fo well .) 

Hence in a Church; the nearer the Preacher hands to 
the wall (and certainly tis much the heft way to place 
Pulpits near the wall Jrhe better is he heard, efpeciaily by 
thole, who hand near the wall alio, though at a greater 
diftance from the Pulpit; thofe at the remoteft end of 
the Church, by laying their Ears fomewhat clofe to the 
wall, may hear him ealier men thofe in the middle. 

Hence alfo do ariie IT'hijperingplaces. For the voice be¬ 
ing applied to one end of anArch,eaf ! y rouls to the other. 
And indeed were the motion and propagation of . ounds 
hut rightly underftood, twould be no hard matter to con¬ 
trive Whi/pering places of infinite variety and ufe. And 
perhaps there could be no better or more pleafant hea¬ 
ring a Con fort o^Mujlclg, then at lech a place as this; where 
the Sounds rouling long together, before they come to 
the Ear, mull needs conlohdate and imbody into one ; 
which becomes a true compolition of Sounds, and is the 
very life and foul of Confort. a. 
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2. If the Sonorous body be plac’d near Water the found 
will eafily be convey’d, yet mollified; as experience teach- 
eth us from a Ring of Bells near a river and a great 
Gun (hot off at Sea; which differ much in the ftrength, 
and yet foftnefs and continuance or propagation of their 
Sounds, from the fame at land; where the Sound is more 
harfh and more perifhing, or much fooner decays. 

3. In 21 plane a Voice may be heard at a far greater di- 
ftance, then in uneven ground. 

The Bgafon of all which laft nam’d Phenomena is the 
fame, becaufe the Sonorous air meeting with little or no 
refiftance upon a Plane (much lefs upon an Arch’d ) 
fmooth fuperficies, eafily rouls along it, without being 
let or hundred in its Motion, and confeque-ntly without 
having its parts dilfigur’d, and put into another kind of 
Revolution, then what they had at the fir ft begetting of 
the Sound. Which is the trde cauie of its Prefervation or 
Progrejf/ion and fails much when the ait pafles over an 
uneven furface, according to the degrees of its inequali- 
ty.and fomewhat alio, when it paffes over the plane luper- 
ficies of a body, that is hard and refilling. 

Wherefore the fmooth top of the Water (byreafonof 
its yielding to the Arch'd air, and gently rifing again 
with a kina of refurge, like to Elajiicity, though it be not 
fo; by which refurge it quickens and haftens the motion of 
the air routing over it, and by it’s yielding preferves it in 
it’s Arch’d Cycloidical or Eliptical Figure ) the fmooth 
top of the water, I fay, for thefe realons, and by thefe 
means, conveys a Sound more entire and to a greater 
diftance, then the plane furface of a piece of ground, a 
wall, or any other Solid Body whatever can do. 

As for the Speaking Trumpet, by which a voice may be 
conveyed to a confiderable diftance, I refer it’s confide- 
ration to that of fyfraBed Sounds or Pefrafled Audition. 

Thus much of the Improvements of Hearing, thatre- 
fpe<ft it’s Qbj U which is Sound . 


2. The 
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2. The Or fan and Medium arc to De oouliier'd. And, 

i. The Organ, which is the Ear, is helpc much bv placing 
it near a Wall ( especially at one end of an Arch, the 
Sound being begotten at the other ) or near the Surface of 
Water, or of the Earth ; along which the Sounds are molt 
ealily and naturally convey d; as was before declar’d. 
And’t is incredible, how far a found made upon the Earth 
( by the trampling of a Troop of Horfes, for Example } 
maybe heard in afldlnight, if a man laics his Ear dole 
to the ground in a large plane. 

Qtacoujlicks here come in for helping the Ear , which 
may be lo contriv’d (by a right underftanding the ProgreJ 

j. on of Sounds, which is the principal thing to be known 
tor the due regulating all fuch kinds of Inftruments) as 
that the Sound might enter the Ear without any Refracti¬ 
on ; but as now they are generally made 1 refer them to 
Egf raided Audition. 

2. As to the Medium , I know not how that, by any 
contrivance of Art, can advantage DircFl Hearing, o- 
therwife then 1 have declar d already in the propagation 
or conveyance ot Sounds; though to the EjfraHing or Eg- 
fieFling ot them it may very much conduce; of which 
prefently. 

And lo lhave done with the firft part of my prefent un¬ 
dertaking, which is the Comparifon of DireFl Vi\\on and Au¬ 
dition, as to their Improvements fromArc. The reftfollow. 

Wherefore, 

II. Concerning EefraFledVifion and it's Comparifon, I 
obferve, that Egfrailed Vijion is always made Ex parte 
Medij ; as J\f; fie fl ed is ex parte Objefli. And therefore 
though Dir ell Vijion may be help’d ex parte Objelli, Media 
vel Organ/-, yet Egfrafled can be improv’d only cx par¬ 
te Medij, and J\t fie lied ex parte Corporis oppofiti alone. 
Unlelsitbe in a ltixt or compound Villon, that is Eg~ 
fraflo-Eefiext, when the reflext raies pals to theEye through 
a retracing Medium, fuch as the Medium internum, 
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contain'd in the body of the Eye, always is. So that in 
truth all Vifion is RefraSled , by an Internal Refraction 
made in ipfo Oculo. 

And all that I have fpoken of Vifion holds true of Hear¬ 
ing alfo, both R^frabled and Rjflext, and therefore need 
not be repeated. 

Refrailsd Vifion arifes from the different Denfity , Fi¬ 
gure and Magnitude of the Medium ; which is fomewhat 
alter'd alfoby the divers Incidence of the Vilible raies. And 
fo it is in Refracted FI earing , all thefe Caufes concur 
to its production, and fome others to be hereafter con- 
fider’d. 

Now as any ObjeCt ( a man for example ) feen through 
a thicken’d air, by RefraUton appears greater then really 
he is : So likewife a Sound, heard through the fame thick- 
ned part of the Atmofphear , will be confiderably vary'd 
from what it would feem to be, if heard through a 
thinner Medium. 

And this I call a Ref railed Sound. But what this Re¬ 
fraction of Sound is, and how caus’d, may hereafter be 
difcufs’d, when the nature and motion or progreflion of 
Sounds are well flared. 

For the Improvement of Refracted Vifion artificial In- 
ftruments have been made, by grinding or blowing Glaf- 
fes into a certain Figure, and placing them at due dt- 
flances; whereby the ObjeCt may bef as 'twere ) enabled 
to fend forth it's .raies more vigoroufly, and the Vifive 
Faculty impowered the better to receive them And thus 
alfoinftruments maybe contriv’d for the affifting both 
the Sonorous Body , to lend forth it’s Sound more llrongly, 
and the AcoufiichfFacuity to receive anddifcern it more 
eafily and clearly. 

For 

i. As a fine Glafs Bubble, fill’d with clear water, and 
plac’d before a burning Candle or lamp, does help it to 
dart forth it’s raies to a prodigious length and brightnefs; 

So 
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So an Injlrumeht may be invented, that apply'd fco the 
Mouth ( or any Sonorous body) /hail lend forth the voice 
diftindfly to as prodigious a diftance and loudnels. 

For if the Stcntoro-pbonecon (which is but a rude and 
unartificial Inftrumcnt. ) does fuch great feats ; what 
might be done with one compos'd according to the rules 
of Art/* whole make Ihould comply with the Laws of<$0- 
vorous Motion ( which that does not) and therefore not 
iomuch J\\efracl y as to alter and confound the Tone of 
the Voice and words ( as that lomewhat does .) 

Now of what ule fuch an lnftrument might be for 
fpcaking dearly and articulately at a diftance, ( and that 
without altering the Tone of the Voice ) whether it be at 
Sea or at Land ( but efpecially at fea in tempeftuous wea¬ 
ther and in the night ) is obvious to any man to con¬ 
ceive. 

z. Aslnftrumcnfs have been invented to help the Eye. 
So likewife are there feme, and more luch there may be, 
for the Ear. 

For , 

1. A $ Spectacles and other Glajfes are made to help the 
Purblind and weak Ey s, to fee at any competent diftance: 
So there are Otacoujlicks {'and better may be made) to 
help weakL^rr to hear at a reafonable diftance alio. Which 
would be as great a help to the infirmity of Old Age, as 
the other invention of Spe&acles is, and perhaps greater; 
forafmuch as the Hearing what’s Ipoken is of more daily 
ufe and concern to fuch men, then to be able to Read 
Booky or to View Pictures. 

2. As P rjptcUv-Glaffes and Telcfcopes help the Eye to 
fee Objects at a very great diftance, which otherwife 
would not be difeeruable,- in like manner may a fort of 
Otacoujlicks befo contriv’d as that they lhall receive in 
Sounds made at a very great diftance alio ,• but with fo 
much advantage, tint the Ear lhall be able to-hear them, 
which otherwife wood have been inaudible. 

G a And 
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And thefe Otac an flicks in fome refpcdts would be of 
greater ufe then PerfpeHives. For whereas at land Per¬ 
spectives are many times render'd almoft ufelefs, by the 
interpofitionof Woods and Mountains, which hinder the 
Sight from reaching very far : our Otacouflicks would, 
notwithftanding thefe Obftacles, take in a Sound made 
fome leagues off. Which might be of notable ufe in the 
time of War, for difcovering the Enemy at agooddi- 
ftance, when he marches or lyes incainp’d behind a 
Mountain or Wood, or any fuch place of fheltcr. 

Yea even at Sea alfo, where Perfpeclives are of molt 
ufe, by reafon of the plaineis of thefurfaceof the Wa¬ 
ter ; Yetfometimes there Otacouflicks may be of more 
benefit, when in dark, hazy weather the air is too thick, 
or in Stormy Tempeftuous weather the Waves rife too 
high, for the Perspective to be made ufe of. 

But whether at Sea or Land, PerfptCliv s become alto¬ 
gether infignificant in the night time ( unlefs it be for 
viewing the Stars ) which is the chief time for ufing 0 - 
tacouflicks ; as it is generally, for Souldiers to take their 
march, when they would furprife their Enemies. 

And therefore this fort of Qtaconflicps have then their 
chief ufe, when Perfpeclives are of no ufe at all; befides 
that they may be imploy'd in the day time, as well as 
Per [pi Hives whence they may ( not unfitly ) be term’d 
the moft ujeful Jnflrument of the two. 

3 • As Microfcopes or Magnifying Glaffes, help the Aye 
to fee near Objects, that by reafon of their fmalnefs were 
Invifible before ; which Objects they Magnify to a ffrange 
greatnefs: So Microphones or Micracouflicks , that is. 
Magnifying Ear Inftruments may be contriv'd after that 
manner, that they fha 11 render the moflminure Sound in 
nature diftindtly Audible, by Magnifying it to an uncon¬ 
ceivable ioudnefs. 

By the help hereof we may hear the different cries and 
tones, as well as by Mi cr of copes fee the divers Shapes and 
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Figures, of the fmalleft Animals. 

4. As by Polyfcopes or Multiplying Glaffes, one thing is re- 
pref nted to the Eye as many, whether in the fame or 
different fhapes( for fo multiplying Glaffes may be con¬ 
triv'd: ) fo by a Polyphone or Polyacouflic!^ well order’d one 
Sound maybe heard as many, either of the fame or a 
different Note. Infomuch that who ufes this Inftrument, 
he fhall at the Sound of a fingleViol feem to hear a whole 
Confort, and all true Harmony. By which means this 
Inftrument has much the advantage of the Poly/cope. 

And thus much may iuffice for comparing the Im¬ 
provements made upon Refr aided Seeing and Hearing -, I 
call it Refracted Hearing, becaufe made through a Me¬ 
dium, vi thick Air or an Inftrument, through which the 
Sound palling is broken or ref radted. 

III. i\eflecledyifon has been improv’d by the invention of 
Looking-Glajjes and Polijh’d Metals whether Plane, Con¬ 
cave or Convex , and thefe two laft either Spherical, Oval, 
Cylindrical , Conical, Hyperbolical , or of feveral other 
fhapes; all which caufe a different reflexion, and vary 
the Phenomena. 

Thus alfo Reflex d Audition, made by Ecchoes, may be 
improv’d, by contriving' feveral forts of Artificial Ec¬ 
choes ■, as tis no hard matter to do in almoft any 
place. 

For( Speaking in tl\e general) Any Sound, falling 
directly or obliquely upon any denfe body, of a Smooth 
( whether Plane or Arch'd ) Superficies, is beat baejf again 
and. reflected, or docs Eccho more or lefs. 

I fay ( 1 ) falling directly or obliquely-, becaufe , if the 
Sound be lent cut and propagated parallel to the Surface 
of the Denfe Body . or be made fo far ofl and fo w eaf, that it 
cannot reach it; there will be no reflection of Sound, no 
Eccho. 

I fay ( 2 ) upon a body of a (mooth fupirfici s ■ becaufe if 
the furface of the Corpus Obflans be uneven, the Air by 
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reverberation will be pat out of it’s regular Motion, and 
the Sound thereby broken and extinguifht: So that tho' 
in this cafe alfothe air be beaten back again, yet Sound 
is not reheated, nor is there any Eccho. 

I lay (3 )it does Eccho more or left , to fhew, that when 
all things are, as is before delcrib'd, there is (till an Ec- 
choing, though it be not always heard, cither becauic 
the Direct Sound is too weak to be beaten quite back a- 
gaintohim that made it; or that it does return home 
to him, but fo weak that without the help of a good 0 - 
tacoujlic/p it cannot be difeern d ; or that he ftands in a 
wrong place to receive the reflected Sound, which paffes 
over his head, under his feet, or to one fide of him ; 
which there fore may be heard by a man ftanding in that 
place, where the reflected Sound will come, provided no 
interpos’d body does intercept it; but not by him, that 
firft made it. 

I fhall further make out the comparifon twixt J(e- 
jicx’d J/tjion and Audition by thefe following Proportions. 

1. As a Plane Speculum reflects the Object in it's due Di- 
menfions and Colours ; allowing for their difference of ap¬ 
pearance according to their diftance : So a Plane Corpus 
Obftansrc debts the Sound back in it’s due ' Tone and Loud- 
nef's ; if allowance be likewife made for the proportion¬ 
able decrea c of the Sound according to it’s diftance. 

2. As a Convex Speculum, reflects the Objebt Lefs, but 
fomewhat brighter or clearer: So a Convex Corpus Ob flans 
repels the Sound ( infenfibly ) J mailer ; but fomewhat 
quicker ( though weaker ) then otherwife it would be. 

3. As a Concave Speculum rellebts the Objedt Bigger , 
more Objure and Inverted : So a Concave Corpus Obftans 
Ecchoes back the Sound(infenfiblyJ Bigper.Slower ('though 
Jironger ) and alfo inverted-, but never according to the 
order of words. Nor do I think it piffible for the Art of 
man to contrive a Single Eccho, that lhall invert the 
Sound and repeat backwards; becanfe then the words laft 

fpoken. 
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fpoken, that is, which do laft occurre to the Corpus Ob* 
Jtans, muft firtt be repell'd-, which cannot be. For 
where in the mean timelhould the fifft words hang and be 
conceal d or lie dormant ? Or how, after fuch a paufe, be 
reviv'd and animated again into Motion ? Yet in com¬ 
plicated or Compound Ecchoes , where many receive from 
one another, 1 know not whether fomething that way 
may not be done. 

From the determinate Concavity or Archcdnefs of thefe 
reflecting bodies it comes to pals, that fome of them, 
from a certain dilfance or politure, willEccho back but 
one determinate Note, and from no other place will 
they revet berate any j becaule of the undue pofition of 
the Sounding Body. Such, an one ( as I remember ) is 
the Vault in Merton Colledge m Oxford. 

4. As a Speculum takes in and reflects more of it's Ob- 
jeCt, whenphicdat a great diftance from it, then when 
nearer , becaule it reflects according to the apparent 
magnirudeof the body at fuch a diftance, which is lels: 
So alfo the Ecchoinjr body, being remov'd farther off, 
reflects more of the Sound, then when nearer. And this 
is the realon, why lome Ecchoes repeat but one Syllable, 
fome one Word, and fome many. 

j. As Specula's may be fo plac’d, that reflecting one 
upon or into the other, either direCtly or obliquely, one 
ObjeCt fhall appear many ; as in Sir Samuel Morlands 
Glals-room: After the lame manner Ecchoinp bodies may 
befocontrivd and plac'd, as that reflecting the Sound 
from one to the other, either direCtly and mutually, or 
Obliquely and by Succeffion, out of one Sound ftiall 
many Ecchoes be begotten ■, which in the firft cafe will be 
all together^ foir.ewhat involv'd or fwallowcd up of each 
other ; and thereby confus’d fas a lace in Looking-glaffes 
obverted j) in the other they will be diftinCt, feparate and 
fucceeding one another } as moil multiple Ecchoes do. 

Moreover a Multiple Eccho may be made, by foplace- 

ing 
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ingth eEccboinjr bodies , at unequal diftances, that they 
reflect all one way, and not one on the other; by which 
means a manifold fucceffive Sound will be heard ( not 
without aftonifliment; ) one clap of the hands like many, 
one ha like a laughter, one (ingle word like many of the 
lame tone and accent, and lo one'Viol Eke many of the 
lame kind imitating each other. 

Furthermore, as Specula's maybe fo order’d, that by 
Reflexion they (hall make one (ingle thing appear many 
different things ; as one tingle man to feem many men 
differingasto (hapeand complexion ( or a company of 
men ) which I think Sir Samuel Mot lands contrivance does 
not: So may Eccboing Bodies alfo be order’d, that from 
any one Sound given, they (hall produce many Ecchocs, 
different both as to their Tone and Intension. ( The ground 
whereof has elfewhere been laid down in a Treatile con¬ 
cerning the Sympathy of Lute-Strings. ) 

By this means rsMufcal Room may be to contriv'd, that 
not only one Inllrument, played on in it (hall feem ma¬ 
ny of the fame fort and Ji%e; but even a Confort of 
( fomewhat ) different ones; only by placing certain Ec- 
choinjr Bodies lo, as that any Note ( play’d ) (hall be re¬ 
turn’d by them in 3 ,is f ;lls and 8 lUs , which is pollible to be. 
done otherwise then was mention’d before in Refracted 
Audition. 

I have now done with my Comparifon of the two No- 
bleft Senfes and Sciences as to their Improvements, where¬ 
in I have been thus large, that I might give you a little 
profpedfinto the Excellency and 1)f fulnefs of Acoujlicks, 
and that thereby 1 might excite all that hear me, to 
bend their thoughts towards the making of Experiments 
for the compleating this (yet very imperfect, though no¬ 
ble,! Science; a. Specimen whereof I wu’l give you in three 
Problemes , and then prelent you with the Semiplane of 
an Acoufiicfor Phonic/il Sphear , as an attempt to expli¬ 
cate the great Principle in this Science, which is 7 he Pro- 
vrejjion of Sounds . The 
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The Problems are thefe, 

i. Sonum intmdcre quoufque veils ; or. Datum fonum 
ad datum gradum intendere. 

a. Sonum Extenderexquoufque veils ; or. Datum Sonum 
ad da am diftantiam extendere feu propagare. 

1. Sonum tran/irc ab (Xtremo ad xtr^mum tt non pr Me¬ 
dium. 

i. The firft is, To make tb: l aft Sound( by the help of In- 
ftrunients ) as loud as the gnat eft a whifper to become 
as loud as thefhotof a Canon. 

By the help of this Problemc the moil minute Sounds 
in nature may be clearly and diftindtly heard. 

2. The fecond is, To propagate any ( the leaft ) Sound to 
the great eft diflance. 

By the help hereof any Sound may be convey’d to any, 
and therefore heard at any, diltance, (I mult add, with¬ 
in a certain, though very large Spliear .) 

Moreover by this means a Weather-cod^ may be fo 
contriv’d, as that with an ordinary blaft of Wind it 
fhall crie (or whiftle) loud enough to be heard many 
Leagues. Which happily may be fourid of fome ufe, not 
only for Pilots in mighty tempeftuous weather , when 
light boufes are render’d aimoft ufelefs : But alfo for 
the meafuring the ftrength of Winds, if allowance be 
made for their different Moyfture. For I conceive, 
that the more drie any wind is, the louder it will 
whiftle cseteris paribus,- I fay, ceteris paribus, becaufe, 
befides the ftrength and drienefs of Winds or breath, 
there arc a great many other things (hereafter to be 
conlider’dj that concur to the increafe or magnifying of 
Sounds, begotten by them in an Inftrument expofed to 
their violence, orbown into. 
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The third Probleme is, T hat a Sound may be con¬ 
vey'd from one extreme to the other ( or from one di- 
ftant place to another J So as not to be heard in the 
middle. 

By the help of this Probleme a man may talk to 
his freind at a very conliderable diftance, fo that 
thofe in the middle fpace fhall hear nothing of what 
palled betwixt them. 


Fig. 2. 

Semiplanum Sph<zr<£ Phonic<* feu Acouftkde. 

You are to conceive that (rude) Semiplane, as Paral¬ 
lel to the Horizon. For if it be Perpendicular thereunto, 
I fuppofe the upper extremity will be no longer Circular , 
but Hyperbolical , and the lower part of it fuited to a 
greater Circle of the Earth. So that the whole Phoni- 
cal Sphear f if I may fo call it) will be a Solid Hyperbo¬ 
la , Handing upon a Concave Spherical Bale. I fpeak 
this concerning Sounds made ( as ufually they are) nigh 
the Earth, and whole Sonorous medium has a free paffage 
every way. For if they are generated h:gh in the Air, 
or directed one way, the cafe will be different; which is 
partly defign d in the inequality of that draught. 
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